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Understanding High Cholesterol 

Raymond Rion MD 

Karen Koeppe MS, RD, CDE 

High Cholesterol 

Cholesterol is a normally occurring molecule in the blood 

and is necessary for normal cell membrane  function. 

It is the precursor to all steroid molecules 

In a standard “lipid panel” we measure total cholesterol 

(TC), high density lipoprotein (HDL), low density 

lipoprotein (LDL), and triglycerides. 
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Normal Lipid Values  

Total Cholesterol   <200 

 

LDL Cholesterol   <129 

 

HDL Cholesterol   >40 

 

Triglycerides     <150 

Lipid Subtypes and Cardiovascular Risk 

Total Cholesterol    Higher levels correlated 

     with higher risk 

LDL Cholesterol   Same 

 

HDL Cholesterol   Higher levels  

     associated with lower 

     risk 

Triglycerides    Weakly correlated- risk 

     of pancreatitis above 

     500 
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Cardiovascular Risk Factors  

High blood pressure  Diabetes 

Smoking   Proteinuria 

Obesity BMI>30  Renal disease 

Physical inactivity  Age 

High Cholesterol (TC) Family history   

 

 Heart of the Matter 
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Atherosclerosis and Inflammation 

*Atherosclerosis (“hardening of the 

arteries”) once believed to result 

from lipid accumulation in 

arterial walls 

 

*Now known that inflammatory 

processes are the driving force 

behind atherosclerotic plaque 

development 

Inflammation Leads to Plaque Formation and 

Arterial Damage 

 
*Cardiovascular risk factors such as cigarette smoking, hypertension, 

and diets rich in trans fat stimulate cells within the artery wall to 

release a sticky protein which in turn causes white blood cells to bind 

in the arterial intima 

 

*The continued depositing of white blood cells stimulates the release 

of pro-inflammatory cytokines, ultimately leading to plaque formation 

and instability, and increasing the risk of aneurysm, stroke and heart 

attack 

 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=5Bd0G_NEcuUQrM&tbnid=dcobjaP0dgm6uM:&ved=0CAcQjRw&url=http://www.cardiologycoder.com/cardiology-coder.php&ei=318WVMvTJsyVyASXkoGIAw&bvm=bv.75097201,d.aWw&psig=AFQjCNFLlHNlR6sXNbAe0V_xkbqjWbH57w&ust=1410838842281522
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Cardiac Cath 

Left Anterior Descending Artery 
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Inside diseased arteries  

 

 

Lifestyle Modifications for 

Treating Hyperlipidemia  
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Nutritional Guidelines for Treating 

Hyperlipidemia 

http://diet.lovetoknow.com/wiki/1500_Calorie_Healthy_Eating_Meal_Plans
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Cholesterol – What is it?  

 

-Waxy substance made by the body; liver 

produces 75% of the cholesterol that 

circulates in the blood 

-The other 25 % comes from food (egg yolks, 

shellfish, organ meats, fatty red meats) 

Saturated Fats – Raise Serum 

Cholesterol, LDL levels 

http://lauraahawkins.com/tag/eggs/
http://omagobi.s2o.ir/red-lobster-fried-shrimp-recipe.php
http://www.kunzler.com/deli.asp
http://www.dailymail.co.uk/health/article-2288088/Steak-After-warnings-saturated-fat-unhealthy-hearts--Stop-feeling-guilty-That-juicy-steak-good-you.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=t0p6AVPlgywcgM&tbnid=_EYQOCcE3DEWSM:&ved=0CAcQjRw&url=http://www.sohogyms.com/index.php?page%3Dcarbohydrate-protein-fat&ei=UTwWVLzsD4adygSO-4LIDw&bvm=bv.75097201,d.aWw&psig=AFQjCNGnGKOz1e139V8hQ6cgdB6NmDDLIA&ust=1410827402215974
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=zfwssQNm95EUuM&tbnid=yWd-aOnqkenODM:&ved=0CAcQjRw&url=http://eswalls.com/sat-fat-graph-desktop-backgrounds/&ei=Cz0WVKCyLsGtyAT4loLYDA&bvm=bv.75097201,d.aWw&psig=AFQjCNGnGKOz1e139V8hQ6cgdB6NmDDLIA&ust=1410827402215974
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Trans fats lower HDL cholesterol, raise LDL 

cholesterol;  “partially hydrogenated” oils 

Monounsaturated Fats(MUFA) can lower 

cholesterol, triglycerides 

http://www.youbeauty.com/nutrition/the-saturated-fat-situation
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=0qFrySWgLa2wZM&tbnid=OWCLG1aPrCVJ0M:&ved=0CAcQjRw&url=https://bodybalance4you.wordpress.com/tag/fat/&ei=VEUWVO2fNsmoyASeioDQBQ&bvm=bv.75097201,d.aWw&psig=AFQjCNF6z1ZP2xGKvgAgtSdjG8i9LSE19w&ust=1410831730203346
http://www.health.com/health/gallery/0,,20509217_9,00.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=IYdf2Ve6fvVWEM&tbnid=XjDOGR8cIUKvdM:&ved=0CAcQjRw&url=http://yourcooktime.com/2014/08/23/fats/&ei=nj0WVMyDBNWzyASd_oLoAg&bvm=bv.75097201,d.aWw&psig=AFQjCNGnGKOz1e139V8hQ6cgdB6NmDDLIA&ust=1410827402215974
http://www.muscleandfitness.com/nutrition/lose-fat/finding-good-saturated-fats
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Finding Fat Facts on Food Labels 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=-LWhbOcErPcTKM&tbnid=o5zvS2spKzENzM:&ved=0CAcQjRw&url=http://www.bodybuilding.com/fun/gastelu5.htm&ei=UkgWVJjmGI6fyATG4ICoAg&bvm=bv.75097201,d.aWw&psig=AFQjCNE9VfkKP4FNbqC0mg3GSjQYzkngpg&ust=1410832635291140
http://homeconomicslearners.wordpress.com/
http://www.snack-girl.com/snack/edys-fruit-bars-healthy/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=4yNpbIpS7JftiM&tbnid=1d1hfzH6aK_s9M:&ved=0CAcQjRw&url=http://www.snack-girl.com/snack/edys-fruit-bars-healthy/&ei=gO0cVIXLINixyATp7ILIAg&bvm=bv.75775273,d.aWw&psig=AFQjCNH92ID8u79BYIIzoswd8kRpdyCaaw&ust=1411268160801057
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Omega-3 Fatty Acids can lower serum 

triglycerides, raise HDL, anti-inflammatory 

 

Vegetarian  sources of Omega-3 fats = 

Alpha linoleic acid 
  

Walnuts 

 

Ground Flaxseed Meal 

(add 1-2 Tbsp to yogurt, oatmeal, 

smoothies)    

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=RjX-8qcSfo5gWM&tbnid=zubKqMaT8wow1M:&ved=0CAcQjRw&url=http://westsidetoday.com/2014/09/08/mercury-fish-ensure-catch-safe/&ei=m0AWVKCpPM2tyAT-7oCoCg&bvm=bv.75097201,d.aWw&psig=AFQjCNEIl1OLIPc0120Z6wL4I22EvPpXEg&ust=1410830776182692
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=WfHwT0wq3uE6dM&tbnid=RtMUZ3QFjNKrYM:&ved=0CAcQjRw&url=http://tipsfromhome.blogspot.com/2012/07/15-super-food-for-kidney-health.html&ei=zEAWVNJ61LXIBPT5gPgI&bvm=bv.75097201,d.aWw&psig=AFQjCNEIl1OLIPc0120Z6wL4I22EvPpXEg&ust=1410830776182692
http://www.simplyfinegourmet.com/health-news/tuna-roll-recipe/
http://www.swansonvitamins.com/bobs-red-mill-whole-ground-flaxseed-meal-32-oz-pkg
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Incorporate Plant Sterols/Stanols to 

lower LDL Cholesterol by 12-17% 
 

Naturally found in fruits/vegetables, legumes (soybeans) 

Compete with cholesterol for absorption in the gut 

Consume with meals  

Available as table spreads (similar to tub margarines) 

 

Mediterranean-style diets associated 

with a reduced risk of CVD 

http://supermarketsavvy.com/blog/2011/04/5-healthiest-margarinespreads/
http://healthlob.com/2011/09/10-cholesterol-lowering-foods/
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PREDIMED Study 
(N Engl J Med 2013; 368:1353-1354)  

Conducted in Spain; randomly assigned 7447 persons at high risk for 

cardiovascular disease to one of three groups: 

 

1) Participants who received advice on a Mediterranean diet and 

provision of extra-virgin olive oil (rich in MUFA and polyphenols) 

2) Participants who received advice on a Mediterranean diet and 

provision of mixed nuts (rich in MUFA, alpha-linoleic acid) 

3) Those who received advice to reduce dietary fat (control diet)  

 

PREDIMED Study 

• The primary end-point was a composite of major 

cardiovascular events (MI, stroke, or death from 

cardiovascular causes) 

• Interim analyses prompted early termination of the trial 

• As compared with the control group – the two groups 

that received advice on the Mediterranean diet reduced 

risk of cardiovascular disease by ~30%; impressive 
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PREDIMED Study 

• The most striking differences between the randomized resulted 

from the supplemental foods, not the dietary advice 

• The amount of extra-virgin olive oil and nuts provided to 

participants and their households was significant (1 liter of olive oil 

per week and 30 gms of mixed nuts per day) 

• The reduction in CVD was most evident for stroke, an outcome 

dependent on blood pressure 

• The group receiving the extra-virgin olive oil and the group 

receiving the mixed nuts had substantially lower blood pressure 

after 3 months on the study 

 

PREDIMED Study 

Changes in diet can have powerful, beneficial effects! 

 

 

http://www.mindbodygreen.com/0-6674/Why-You-Should-Wash-Your-Face-With-Oil.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=I7QUvuUI0_4A_M&tbnid=gD_ZQ6eZerqFXM:&ved=0CAcQjRw&url=http://www.healthandbloom.com/6-effective-home-made-almond-face-masks.php&ei=gaMbVNflGZavyATu_IKYBg&bvm=bv.75774317,d.aWw&psig=AFQjCNGqu_s7QIzsbUkQ3X8ienjiCL5saw&ust=1411183864686392
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Saturated fat, carbohydrate and CVD 
Am J Clin Nutr; 91:502-9,2010 

 

For a large proportion of the population a high carb diet – 

especially those high in refined carbs (white flour, white 

sugar, white rice, white pasta) coupled with the rising 

incidence of obesity and overweight – creates a 

metabolic state that favors a worsening of blood lipids, 

characterized by elevated triglycerides, reduced HDL 

cholesterol and increased concentrations of small, 

dense LDL particles 

Practical Nutrition Suggestions for Your Patients 

• Boost consumption of fruits and vegetable (aim for 4-5 per day, 

different colors for antioxidants) 

• Cook with extra-virgin olive oil (1Tbsp/day) and use it to make a 

quick and easy salad dressing with balsamic vinegar, minced 

garlic, fresh herbs 

• Snack on walnuts, almonds, or other nuts instead of chips 

• Eat 4 oz. of fatty fish (salmon, tuna, sardines) 2-3 times/week; less 

red meat (grass-fed is better but more expensive) 

• Consume only reduced-fat dairy products (yogurt, milk, cheese) 

• Eat fewer fast foods – suggest ordering a grilled chicken sandwich 

or a salad with a vinaigrette dressing instead of burger/fries 

http://shannonmillerlifestyle.com/health-and-nutrition/are-you-addicted-to-sugar-and-carbs
http://www.123rf.com/stock-photo/tablespoon.html
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Practical Nutrition Suggestions for Your Patients 

(continued) 

• Eat a whole grain cereal such as oatmeal for breakfast, and 

replace refined grains with whole grains, such as brown rice for 

white rice, 100% whole wheat bread for white or wheat bread 

• Replace white potatoes with sweet potatoes; limit all starch 

portions to ½-1 cup at meals 

• Avoid sweetened drinks such as juice, soda, punch, lemonade 

• Eat more lentils and beans – soluble fiber will lower LDL, 

cholesterol 

http://www.grownupnowwhat.com/2014/05/12/late-arriving-lessons/
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The Power of Making Four Healthy 

Lifestyle Changes 

 

Can decrease risk 

of MI, CVA 

(stroke), and fatal 

cardiovascular 

events by 40% 

over a period of 

4 years! 

 

 

Lifestyle Change #1:  Quitting Smoking 

(and avoiding 2nd and 3rd hand smoke) 
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Lifestyle Change #2:  BMI under 

30…close to 25 

Practice Portion Control – Give Your 

Patients a “Handy Tool”: 

http://www.mygreenpages.co.uk/?p=2438
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Lifestyle Change #3:  Eat 5 servings of 

fruits and vegetables a day 

Lifestyle Change #4:  Exercise 

vigorously for 150 minutes per week 

 

Key:  Work up a sweat! 
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Short on time?  Interval Training x10-15 

minutes/day 

 

 

 

What is interval training? 

It's not as complicated as one might think. Interval 

training is simply alternating bursts of intense activity 

with intervals of lighter activity.  

Take walking. If you're in good shape, you might 

incorporate short bursts of jogging into your regular 

brisk walks. If you're less fit, you might alternate 

leisurely walking with periods of faster walking. 

 

Benefits of Interval Training 

Burns 1/3 more calories 

More vasodilatation 

Get in shape faster 

Increase HDL (“good” cholesterol) 

Lose weight faster 
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Encourage Exercise…it ALL counts 

Just go for a walk!   

 Even a short walk 

   is better than NO walk! 

 

 

 

Work-out without going to the gym:  gardening, dancing, housework 

(vacuuming, mopping, lifting laundry baskets), taking the stairs 

instead of the elevator, walking errands, getting off bus 1-2 stops 

earlier, etc. 

Request an Exercise Prescription from 

your patient’s/client’s Primary Care 

Provider!   

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=mJqh8JtUDhmtJM&tbnid=HcWgEtZvfBUWrM:&ved=0CAcQjRw&url=http://hlcs.us/dcm/demo/&ei=1K0bVPibKNW3yATCnoG4Cw&bvm=bv.75774317,d.aWw&psig=AFQjCNGsv4HJrQfSHIoc5SqsJ383FsFLxw&ust=1411186496893556
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Exercise Toolkit for Clients/Patients 

Pedometers 

 

Fitbits   

Leslie Sansone “Walk Away the Pounds” DVDs 

Community Rec Centers, parks 

Form walking clubs, pair up walking or gym buddies 

Offer incentives:  t-shirts, sport bottles, prizes 

 

Stress Management and Sleep Tips 

• Ask patients to try to schedule at least 10-15 minutes 

of relaxation time each day (turn off computer, ignore 

cell phone) 

• Suggest mindfulness meditation, guided imagery 

(provide recordings), reading, walking in a park 

• Encourage getting 7-8 hours sleep daily; research 

supports that less than 6 hours of sleep can result in 

more inflammation, increase risk of heart attack in 

older adults with elevated blood pressure 
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Dean Ornish “Spectrum” Program 

• Integrates comprehensive lifestyle changes:  diet, 

exercise, yoga, meditation, human connections/groups 

• Ranked #1 US News and World Report for Heart 

Disease Diet Plans 

• Very low fat diet, vegetarian, plant-based (extreme for 

many) 

• Research supports heart disease reversal is possible 

 

Making Lifestyle Changes… 

 

 

 

 

 

*Small, incremental steps 

 

*Do small things on a daily basis 

 

http://www.theholisticlifestylecentre.com/my-run-in-with-a-heart-specialist-the-debate-on-cholesterol-unfortunately-rages-on/
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Remind your patients/clients that any small 

change is a good thing! 

 

 

! 

 

Any amount of weight loss 

 Any increase in fruit and vegetable intake 

  Any reduction in number of cigarettes 

   Any increase in physical activity 

New Cholesterol Treatment Guidelines –

December 2013 

Identified 4 groups likely to benefit from medical (drug) 

treatment 

Only drug class that should be used are the “statins” e.g. 

lovastatin, atorvastatin 

Based on risk group recommend either “moderate or high 

intensity” treatment 

Eliminates all numerical targets for  cholesterol levels with 

treatment 

http://www.pacific.edu/About-Pacific/Newsroom/2014/January-2014/Be-Young-at-Heart.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=PQXtULTi_nubzM&tbnid=2ddOrLEPgx6kaM:&ved=0CAcQjRw&url=http://www.webmd.com/hypertension-high-blood-pressure/ss/slideshow-hypertension-overview&ei=4_YcVKnTOdGKyASi34DoDA&bvm=bv.75775273,d.aWw&psig=AFQjCNGoQndUtHZywgBfCfUuNSHDDVEdNA&ust=1411270696537137
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Avoid Over Treatment with Medications  

The young – children, teens, otherwise healthy adults 

under 40 

Most women under 50-55 

Patients with severe non cardiac illness e.g active 

metastatic cancer 

Patients with a short life expectancy 

Patients over 75 who do not have preexisting  heart 

disease, stroke, or peripheral vascular disease 

 

Patients Likely to Benefit From Statins 

Patients with existing heart, cerebrovascular disease, or 

peripheral vascular disease- high intensity 

Patients between 40-75 with an LDL level of over 190-

high intensity 

Diabetic patients between 40-75 and LDL 70-190 

moderate- high intensity 

Patients between 40-75 and a calculated 10 year risk 

>7.5% moderate to high intensity* 

*Using a new risk scoring table 
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Statins The Only Proven Class 
Moderate Intensity 

 
30-49% reduction  in LDL 

 

Atorvastatin 10 or 20 mg $ 

Rosuvastatin 5 or 10 mg$$$ 

Simvastatin 20 or 40 mg $5 

Pravastatin 40 or 80 mg $4 

Lovastatin 40 mg        $4 

 

    

High Intensity 

 50% reduction in LDL 

 

Atorvastatin 40 or 80 mg 

Rosuvastatin 20, 40 mg$$$ 

 

 

Rosuvastatin should only be 

used if intolerant of 

atorvastatin 

 

Newest Cardiac Risk Scoring Table 

Can be found here 

http://my.americanheart.org/professional/StatementsG

uidelines/PreventionGuidelines/Prevention-

Guidelines_UCM_457698_SubHomePage.jsp 

 

Is the source of controversy around new guidelines 

http://my.americanheart.org/professional/StatementsGuidelines/PreventionGuidelines/Prevention-Guidelines_UCM_457698_SubHomePage.jsp
http://my.americanheart.org/professional/StatementsGuidelines/PreventionGuidelines/Prevention-Guidelines_UCM_457698_SubHomePage.jsp
http://my.americanheart.org/professional/StatementsGuidelines/PreventionGuidelines/Prevention-Guidelines_UCM_457698_SubHomePage.jsp
http://my.americanheart.org/professional/StatementsGuidelines/PreventionGuidelines/Prevention-Guidelines_UCM_457698_SubHomePage.jsp
http://my.americanheart.org/professional/StatementsGuidelines/PreventionGuidelines/Prevention-Guidelines_UCM_457698_SubHomePage.jsp
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Statin Side Effects 

Muscle aches and muscle inflammation – can be serious 

 

Liver irritation- usually not serious and resolves with 

stopping the drug 

 

Increased risk of developing diabetes 

 

Certain Patients Should Not take Statins 

Pregnant women 

Patients on hemodialysis 

Patients with severe heart failure 

 

Be cautious in patients over 75 and Asian patients 
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Do We Treat Other Lipid Abnormalities? 

Medication guidelines apply to total and LDL Cholesterol 

 

Low HDL -treat with lifestyle- smoking cessation, diet, 

exercise 

 

Elevated triglycerides above 500 can cause pancreatitis 

so I would start treatment for that reason, not 

prevention of cardiovascular disease 

Summary High Cholesterol 

The primary treatment for abnormal lipids/high cholesterol 

are lifestyle changes 

These are safe, effective, and can be applied to the entire 

population 

Drug treatment is targeted at higher risk groups in whom 

the benefit is the greatest 

This includes patients with heart or other existing vascular 

disease, patients age 40-75 with an LDL>190, 

diabetics 40-75 years old with an LDL 70-189, and 

patients age 40-75 with a 10 year risk over 7.5% 
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Thank you!   

Contact Information 

Raymond Rion MD - rrion@packardhealth.org 

734-971-1073 

 

Karen Koeppe MS, RD - kkoeppe@packardhealth.org 

734-971-1073 

http://www.freeallimages.com/fall-leaves/
mailto:rrion@packardhealth.org
mailto:kkoeppe@packardhealth.org

